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Animal 
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Oct. 
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Lab.  Aid 

Naswood,  Glen-JH-^^ 
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Ind. 
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Sept, 

6, 
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Livestock 
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Ind. 
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Oct. 
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Weaver 
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May 
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1942 
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Aug. 

19, 
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Roanhorse,  Douglas 

Ass't. 

Ind. 

Stockman 

Aug. 

26, 

1946 

Livestock 
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OBJECTIVE 


The  main  objective  of  this  laboratory  is  the  developiaent  of  types  of  sheep 
vfhich  are  adapted  to  the  range  conditions  of  the  southv/est,  and  to  the  economic 
requirements  of  Navajo  Indians  and  other  sheepmen  of  this  a.rea.    In  the  pursuit 
of  this  objective,  basic  breeding  methods  are  employed,  utility  values  of  the 
wool  vdth  respect  to  hand  weaving  are  studied,  and  the  selection  of  breeding 
animals  is  based  upon  production  as  measured  under  range  environment.  Emphasis 
is  placed  primarily  on  adaptability  and  longevity  of  the  sheep,  yield  of  wool 
and  its  s-oitability  with  respect  to  hand  weaving  and  commercial  manufacture,  and 
the  quantity  and  quality  of  lambs  produced. 

RESEAIICH  LIIIE  PROJECTS 

1.  Improvement  of  the  wool  of  Navajo  sheep  by  studying  the  physical  and 
chemical  properties  of  Navajo  wool  as  found  in  old  Navajo  blankets, 
and  in  the  fleeces  of  Navajo  sheep. 

2.  Lmprovement  of  Navajo  sheep  by  selection  and  line  breeding  in  the  Navajo 
strain. 

3.  Improvement  of  sheep  for  use  of  Navajo  Indians  through  crossbreeding  of 
old-type  Navajo  sheep  with  improved  breeds  such  as  Romney  and  Corriedale, 
follov;ed  by  selective  line-breeding  matings  of  the        (and  suceeding  gen- 
erations) crossbred  animals  intei*  se. 

4.  Improvement  of  wool  to  meet  the  requirements  of  Navajo  Indians  by  studying 
the  physical  and  chemical  properties  of  crossbred  wools, 

PUBLICATIONS 

The  following  papers  have  been  published  since  the  establishment  of  the 
Southwestern  Range  and  Sheep  Breeding  Laboratory: 

1.  The  Navajo  Sheep  Industry  and  Needs  for  Its  Improvement; 
J.        Cooper,  The  Sheep  Breeder,  May  1939 

2.  The  Sheep  Industry  of  Indians  in  the  Southv/est; 

J*  M.  Cooper  and  Dewey  Dismuke,  Indians  At  Vfork,  August  1939 

3»    Breeding  for  Adaptability  to  Local  Conditions,  with  Special  Reference 
to  Sheep  on  the  Navajo  Ihdian  Reservation: 
J*  K.  Cooper,  American  Society  of  Aniraal  Production,  1939 

4.    Improvement  of  the  Navajo  Sheep ^ 

Cecil  T.  Blunn,  Journal  of  Heredity,  Iviarch  1940 


5.  Breeding  for  Quality  Wool; 

James  0.  Grandstaff ,  The  National  VJool  Grower,  July  1940 

6.  A  Rapid  Method  for  Projecting  and  Measuring  Cross  Sections  of  Wool  Fibers; 
James  0.  Grandstaff  and  Vfelter  L.  Hodde;,  Circular  No.  5^0,  U.S.  Depart- 
ment of  Agriculture,  December  1940 

7.  Evaluating  Fleece  Characteristics  of  Navajo  Sheep; 

James  0.  Grandstaff,  Rayon  Textile  Monthly,  October-November  1941 

8.  Wool  Characteristics  in  Relation  to  Navajo  Vileaving; 

JaTi8s  0.  Grandstaff,  Technical  Bulletin  No.  790,  U.S.  Department  of 
Agriculture,  January  1942 

9.  Characteristics  and  Production  of  Old-Type  Navajo  Sheep; 

Cecil  To  Blunn,  Journal  of  Heredity,  May  1943 

10.  The  Influence  of  Seasonal  Differences  on  the  Growth  of  Navajo  Lambs; 
Cecil  T.  Blunn,  Journal  of  Aniiiial  Science,  February  1944 

11.  A  Preliminary  Report  on  the  Post-natal  Development  of  the  Fiber 
Characteristics  of  the  Fleeces  of  Navajo  Sheep; 

James  0.  Grandstaff  and  Cecil  T.  Blunn,  Journal  of  Anii.nl  Science,  May  1944 

12.  Comparison  of  the  Yields  of  Side  Samples  from  Weanling  and  Yearling  Sheep; 
Cecil  T.  Blunn  and  James  0.  Grandstaff,  Journal  of  Animal  Science,  Liay  1944 

13.  Yearly  Differences  in  Growth  of  Navajo  and  Crossbred  Bve  Lam'os; 
Cecil  T.  Blunn,  Journal  of  Animal  Science,  August  1945 

14.  Evaluating  Fleece  Quality  of  Navajo  Sheep  from  Small  Samples; 

James  0.  Grandstaff  and  Cecil  T.  Blunn,  Journal  of  Agricultural  Research, 
September  1945 

15.  Im-provement  of  Wool  for  Navajo  Hand  7/eaving; 

James  0.  Grandstaff  and  Cecil  T.  Blunn,  Indians  At  Work,  l\/iarch  1945 

16.  Relation  of  Kemp  and  Other  MeduUated  Fibers  to  Age  in  the  Fleeces  of 
Navajo  and  Crossbred  Lambs; 

James  0.  Grandstaff  and  Harold  Vf.  Wolf,  Journal  of  Animal  Science,  May  1947 


SUi.3;IARY  OF  BREEDING  PROGRAla 


Line 

Sub- 
line 

Pen 
no. 

Rani 

Breeding  of  rams 

Breeding  of  ewes 

No.  of 

ewes 

1 

1 

I7IE 

Nava j  0 

Navajo 

39 

2 

2 

83E 

Nava  i  0 

Navajo 

42 

6 

\71 

500  2K 

ColuiTibia 

Navajo 

31 

6 

W2 

3734K 

Coluinbia 

Nava 1 0 

32 

6. 

V73 

4O6IK 

Columbia 

Nava j  0 

31 

6 

W4 

4263K 

Columbia 

Navajo 

32 

6 

4739K 

Colufnbia 

Nava j  0 

28 

6 

V/6 

4969K 

Columbia 

Navajo 

32 

3 

1 

1.7 

W280F 

Crossbred 

Crossbred 

51 

3 

2 

m 

W181F 

Crossbred 

Crossbred 

44 

3 

3 

?a37G 

Crossbred 

Crossbred 

24 

3 

3 

W175F 

Crossbred 

Crossbred 

31 

4 

1 

Wll 

vaiG 

Crossbred 

Crossbred 

42 

4 

1 

^:ri2 

W74F 

Crossbred 

Crossbred 

40 

4 

2 

U13 

v/1123 
W218H 

Crossbred 

Crossbred 

37 

4 

3 

Tv'14 

'v;20G 

Crossbred 

Crossbred 

32 

5 

1336 

Cobswold 

Crossbred 

52 

5 

1343 

Cotswold 

Crossbred 

50 

5 

m? 

1349 

Cot  swold 

*  Crossbred 

49 

Test 

Pens 

1 

IV256H 

Crossbred 

Crossbred 

24 

2 

W338H 

Crossbred 

Crossbred 

20 

3 

^73  2G 

Crossbred 

Crossbred 

21 

-4- 


\ 


St»IARY  OF  BREEDING  PROGRAii 


The  breeding  flock  in  1945  contained  a  total  of  JBL  ewes,  which  represented 
an  increase  of  about  11  percent  over  the  n'Ofp-ber  of  evres  bred  in  1944.  Included 
in  the  1945  total  were  2d9  Navajo  ewes  and  515  crossbred  ewes,  of  v<rhich  65  vfere 
used  in  test  pens. 

The  nuuibcr  of  lines  of  breeding  was  increased  from  four  to  six  by  the  addi- 
tion of  two  new  crosses.    One  hundred  eighty-six  of  the  most  desirable  Navajo 
ewes  wer-3  Qiated  to  si::  coaL^ce-^rooled  Colu:nbia  rams  obtained  fron  the  U.S.  Sheep 
ExperL'ient  Station.-  Dubois,  Idaho,    This  cross  is  identified  in  the  breeding  SiLTi- 
mary  ar.  line  6. 

A.  coi'iSiderable  nurrLber  of  the  e77es  in  lines  3  and  /+  produced  wool  that  v/as 
too  short  and  fine  for  hand  v/eaving  purposes.    One  hundred  fifty-one  of  these 
fine-v/ooled  segregates  w^re  bred  to  Lhree  Gotvswold  rams,  as  a  corrective  mating. 
This  cross  is  identifiel  in  the  preceeding  sunuiiary  as  line  5.    The  n'oiuber  of 
ewes  available  for  breeding  in  lines  3  and  4  were  reduced  to  I5O  and  151  res- 
pectively, by  the  vathdrawal  of  ewes  for  line  5.    The  foundation  ev;es  of  line  3 
were  first-cross  Corriedjile  x  Navajo,  and  those  of  line  k  v/ere  Romney  x  Navajo 
crosses. 

Only  81  Navajo  ev^es  were  available  for  breeding  to  Navajo  rams.    This  number 
is  not  sufficient  to  produce  the  necessary  replacement  ewes,  and  must  be  increased 
somewhat  in  1946. 

The  ewes  were  pen  bred  during  the  30-da.y  period  November  7  to  December  6  in- 
clusive.   Thus,  the  breeding  period  was  a  month  earlier  trian  in  previous  years, 

CHARACTERISTICS  OF  BREEDING  RAMS 

Selection  of  satisfactory  breeding  rams  has  been  complicated  by  the  ILTiited 
numbers  available,  and  the  numerous  characteristics  to  be  considered.    New  rams 
have  been  selected  prijiarily  on  the  basis  of  their  fleece  characteristics,,  givir.'g 
special  attention  to  kamp  and  other  medulla  ted  fibers,  grade  and  uniformity  of 
the  wool  and  length  of  staple.    Rams  with  the  coarsest  fleeces  v/ere  used  if  other- 
wise acceptable,  because  of  the  need  for  correcting  deficiencies  in  f.lcece  fine- 
ness of  the  breeding  flocK.    Raras  which  had  proven  their  ability  to  improve  the 
fleeces  of  their  progeny  were  used  in  pr  eference  +0  .-r.'.  ^sted  lani .      Progress  in 
vv'ocl  imp.!  ov^Lient  migh^  be  accelerates  :..£  .-^  .l;...ger  r:ar'.  '^.r-  of  rcu:-  laiics  could  be 
tested  each  year,  and  the  top  rams  selected  at  yearling  age  for  use  3.n  the  r^.gu- 
lar  breeding  lines. 

Data  on  importaro  fleece  characteristics  of  the  rams  used  for  breeding  in 
1945-46  are  summarized  in  the  following  table: 
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CHARACTERISTICS  OF  BREEDING  RAIvIS 


Fleece  weight 

other 

as  yearling 

Staple^ : 

Fineness 

at  side 

'  ■ 

med. 

Line  Ram 

Age  at 

Grease  :. 

Clean 

length 

Diameter 

:  Grade 

1  ^Kemp 

iiberj 

no .  no. 

breeding 

(lbs.) 

(lbs.) 

(cms*  ; 

, (microns ) 

ii) 

{%) 

NAVAJO  RAIvlS: 

1  171E 

3 

11.15 

8,80 

19.6 

36.5 

44's 

0 

0 

2  83E 

3 

8,20 

5.03 

18.5 

29.2 

50 's 

0 

0 

Average, 

Lines  1  &  2 

9.08 

0,92 

19.0 

32.8 

48 's 

0 

0 

CROSSBRED  RMS: 

3  V/280F 

2 

8, 20 

3.90 

15.1 

31.7 

48 's 

0 

0 

3  ^TISIF-"- 

2 

12.00 

8,18 

20.3 

31.4 

50 '  s 

0 

0 

o         T'.n  one 

1 

7.40 

3.70 

17.3 

33.8 

46'  s 

0 

0 

3  ni75F 

3 

10,00 

—     -1  /->, 

:?.io 

18.6 

29.2, 

50 's 

0 

0 

Average, 

Line  3 

9.40 

5.22 

17.8 

31.5 

50 's 

0 

0 

1 

9.00 

5.30 

16.5 

30.0 

50»s 

0 

0 

4  1/74F 

2 

7«8$ 

4.45 

16.5 

32.3 

48's 

0 

0 

4  Tf218H 

Lamb 

8.75 

5.78 

23.0 

28.7 

56 's 

0 

0 

4  V;20G-'^- 

1 

lU,  op 

5.99 

15.3 

31.4 

50 's 

0 

0 

Average , 

Line  4 

9.06 

5.38 

17.8 

oO  L 
30,0 

50 '  s 

0 

0 

COTSWOLD  RAMS 

• 
« 

5  1336 

1 

15.  50 

10,40 

36.6 

34.6 

46's 

0 

9.5 

5  -1343 

1 

1/.25 

XJ  •  Id 

39.5 

34.6 

46 's 

0 

30.9 

5  1349^->^- 

Average, 

Line  5 

16 , 88 

10. 28 

38.0 

34.6 

46's 

0 

20.2 

COLUMBIA  RAMS 

• 
• 

- 

6  3734K 

4 

16.90 

8.53 

TO  0 

0 

u 

0 
u 

6       4O61K ' 

3 

18.70 

7.00 

14o3 

30.8 

50^3 

0 

0 

6  4263K 

2 

17.35 

8.64 

12.7 

29.4 

50  »s 

0 

0 

6  4759K 

1 

12.10 

6.05 

15.9 

29.7 

50's 

0 

0 

6  4969K 

1 

10.70 

5.21 

15.5 

30,2 

50's 

0 

0 

6  5002K 

1 

11.10 

4.51 

16.2 

28.7 

56's 

0 

6.5 

Average, 

Line  6 

14.48 

6.66 

14.5 

29.5 

50's 

0 

0.9 

-K-1946  fleece  weights  used 


-x-x-No  fleece  data  -  ram  died  March  1946 


The  determinations  for  fineness,  length  of  staple,  and  percentages  of  kemp 
and  other  medullated  fibers  were  made  on  side  samples  collected  just  before  the 
yearling  fleeces  were  sheared.    The  scoured  fleece  weight  was  calculated  by  ap- 
plying the  yield  of  the  side  sample  to  the  grease  weight  of  the  fleece.  The 
two  Navajo  rams  used  for  breading  in  1945  were  three  years  of  age  and  had  been 
used  for  breeding  one  or  more  years,  with  good  results,  particularily  with  re-^ 
spect  to  fleece  improvement.    These  rams  nad  v-ell-improved  fleeces  containing 
but  few  outercoat  fibers  and  no  kemp  or  other  medullated  fibers,  good  length 
of  staple,  and  better  than,  average  yield  of  wool  for  the  Navajo  breed.  The 
ram  171E  was  an  outstanding  specimen  in  size,  type  and  wool  production, 

A  total  of  eight  crossbred  rams  were  used  in  lines  3  and         The  fleeces 
of  all  of  these  rams  were  free  from  kemp  and  other  medullated  fibers,  but  most 
of  them  were  somewhat  finer  than  txhe  desired  grade  of  48' s.    Average  fineness 
for  the  rams  of  each  line  was  equal  to  grade  50^3,  ivith  a  staple  length  of 
17.8  ce^ntimeters. 

Yields  of  clean  wool  from  yearling  fleeces  varied  from  3.70  pounds  to  8.18 
pounds,  ?dth  an  average  of  5.22  pounds  for  the  rams  of  line  3  and  5.38  pounds 
for  the  rams  of  line  4.    Clean  fleece  v/cights,  except  for  tvra  ram.s,  were  compar- 
able to  those  of  the  Columbia  rams  used  in  line  6;  but  it  appears  that  there  is 
ample  opportunity  for  furtncr  improvement  in  fleece  weight  through  selection. 
The  small  numbers  of  coarse-fleeced  ram  lambs  produced  in  these  liiies  continues 
to  be  a  limiting  factor  in  the  selection  of  rams  vfith  liigher  v/ool  production. 

The  Cotsi^old  rams,  selected  from  a  very  limited  number  of  purebred  rams 
available,  left  some  things  to  be  desired  with  respect  to  fleece  quality.  One 
ram,  number  1343 ^  had  30.9  percent  medullated  fibers,  v/hile  the  average  of  the 
two  rams  used  was  20.2  percent,    neither  fleece,  hoY^ever,  contained  any  kemp. 
The  fleece  weights  were  satisfactory  for  both  rams,  vri.th  an  average  of  16.88 
pounds  grease  weight,  and  10,28  pounds  scoured  weight.    Staple  length  average 
was  38  centimeters,  while  the  average  fiber  diameter  was  34.6  microns,  equiva- 
lent, to  the  grade  of  46's. 

The  Colimibia  rams,  y/hile  selected  prLniarily  for  coarse  fleeces,  also  were 
good  breed  specimens  from  the  standpoint  of  body  size  and  type.    None  of  these 
rams  had  any  kemp  fibers  in  their  fleeces,  and  only  one  of  the  six  showed  any 
medullated  fibers  other  than  kem.p.    Their  yearling  fleeces  had  an  average  weight 
of  14.48  pounds,  ivith  a  clean  wool  yield  of  6.66  pounds.    The  average  fiber  di- 
ameter v^as  29.5  microns,  grade  50's,  and  staple  length  average  of  14.5  centi- 
meters. 

The  data  included  in  the  table  are  for  determinations  made  on  the  yearling 
fleeces.    Fineness,  kemp  and  other  medullated  fibers,  and  staple  length  are  for 
the  side.    Scoured  fleece  weight  v/as  calculated  from  the  yield  obtained  by  scour- 
ing a  side  sample. 
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■  CHAHAGT£aiS5^KS^0F'  BRSSDI^G- PIES 


Age  of  Fleece  weight 

ewes  at  Body            as  yearling         Fineness  at  side 

Line      Pen     No.  of      lambing  weight         Grease  :  Clean       Diameter  :  Grade 

no.        no.        ev/es        (years)      at  18  mo.      (lbs.)     (lbs.)  (microns)  

NAVAJO  EIE3  BRED  TO  NAVAJO  RAI.IS: 


1 

1 

39 

5.4 

98.4 

4.99 

2.87 

24.7 

60's 

2 

2 

42 

4*8  . 

102.1 

4.56 

2.63 

24.0 

62's 

Total  and 

average. 

Lines  1  & 

2 

81 

5.1 

100.2 

4.78 

2.75 

24.4 

60's 

NAVAJO  E'R 

£S  BRED  TO 

COLUlviBIA  RAIvIS: 

6 

31 

5.5 

96.8 

/i..96 

3.  22 

25.8 

58's 

6 

1'2 

32 

4.7 

103. 3 

5.  58 

3.15 

26. 5 

58 's 

6 

31 

4.8 

98.9 

5.37 

3.30 

26.6 

58's 

6 

\lk 

32 

4.4 

99.8 

5.44 

3.40 

27.2 

56 's 

6 

28 

3.9 

100.1 

5.56 

3.28 

26.8 

58's 

6 

32 

4.3 

99.7 

5.48 

3.39 

26.7 

58's 

Total  and 

average . 

Line  6 

186 

4.6 

99.8 

5.40 

3.29 

26.6 

58'  s 

CROSSBRED 

E.SS  BRED 

TO  CxROSSBRED  HMIS: 

3 

VJ7 

51 

3.9 

105.6 

6.62 

3.3B 

27.9 

56's 

3 

44 

4.4 

105.4 

7.11 

3.91 

25.6 

58's 

3 

24 

5.2 

109.7 

6.44 

3.64 

25.3 

60's 

3 

vao 

31 

4.2 

105.8 

6.46 

3. 51 

25.0 

60's 

Total  and 

averane , 

Line  3 

150 

4.4 

106.6 

6. 66 

3.61 

26.0 

58's 

4 

vai 

42 

5.6 

100.0 

6.45 

3.97 

28.7 

56's 

4 

t:i2 

40 

3.4 

112.7 

6.34 

3.61 

28,4 

56's 

4 

^:i3 

37 

4.3 

107.1 

6.66 

3.72 

25.6 

58's 

4 

^■:i4 

32 

3.8 

106.4 

5.79 

3.10 

25.4 

60's 

Total  and 

average. 

Line  4 

151 

4.3 

106.6 

6.31 

3.60 

27.0 

58's 

CROSSBRED 

E'vES  BRED 

TO  COTSiOLD  RAMS: 

5 

52 

4.4 

108.9 

6.46 

3.20 

22.9 

62's 

5 

W16 

50 

4.7 

106.4 

5.96 

3.08 

24.8 

60's 

5 

^•[17 

49 

3.9 

106.4 

6.58 

3.14 

25.5 

60»s 

Total  and 

average. 

Line  5 

151 

4.3 

107.2 

6.33 

3.14 

24.4 

60»s 
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CHARACTERISTICS  OF  BREEDING  M/ES 


Data  on  age,  body  weight  and  various  fleece  characteristics  of  the  ev;es  are 
sunmiarized  by  pens  and  lines  of  breeding  in  the  preceeding  table. 

The  Navajo  evjes  bred  to  Coluiabia  rams  v/ere  superior  oo  those  bred  to  Navajo 
rams^  in  all  characteristics  except  bcdy  vfeight  at  IB  months  of  age.    They  aver- 
aged 0.5  of  a  year  younger  at  lambing^  produced  0.54  of  a  pound  more  clean  wool 
per  head  as  yearlings^  and  the  vrool  averaged  2.2  microns  coarser  in  fiber  diam- 
eter at  the  side.    Five  of  the  six  pens  of  Navajo  ewes  bred  to  Columbia  rams  had 
an  average  wool  fineness  between  25. B  a:id  26.8  microns,  corresponding  to  grade 
58* s;  while  pen       averaged  27.2  microns  or  grade  56' s.    The  tv70  pens  of  ewes 
bred  to  Navajo  rams  had  an  average  fineness  of  24.3  microns,  grade  60 's. 

The  crossbred  ewes  in  lines  3  and  4    were  sorted  for  breeding  according  to 
the  length  and  fineness  of  their  wool,    pen  V/7  in  line  3,  and  pens  IJll  and  1^12 
in  line  4^  contained  ewes  mth  fleeces  grading  three-eights  blood  and  quarter- 
blood.    Ev;es  vri.th  long-staple  wool  grading  half-blood  were  assigned  to  pens  W8 
and  WI3,  v/hile  tiie  shorter-stapled  ey;es  grading  high  half-blood  or  fine  were  as- 
signed to  pens  YJ9^  WIO  and  VO.4.    It  would  be  logical  to  expect  that  the  lor^- 
stapled  ewes  would  have  the  highest  yield  of  clean  wool.    This  relationship  held 
true  except  for  pen  V^r?^  which  for  some  unknown  reason  had  the  lowest  clean  wool 
yield  of  an^"  pen  in  line  3-    There  was  very  little  difference  between  the  means 
of  lines  3  and  4°  both  lines  had  an  average  fiber  diameter  equal  to  grade  58' s, 
a  clean  wool  oroduction  of  about  3.6  pounds,  and  body  weight  of  106.5  pounds  at 
13  months  of  age.    Their  average  age  at  lambing  v/as  4.3  years. 

The  crossbred  ewes  mated  to  Cotswold  rams  not  only  had  finer  and  shorter 
wool,  but  a  lov^rer  yield  than  the  more  desirable  ewes  remaining  in  lines  3  and  4. 
Their  aveiage  fiber  diameter  was  24.-4  microns,  grade  60 's,  with  a  yield  of  only 
3.14-  pounds  of  clean  wool. 

lAIvxB  PRODUCTION  Of  NAVAJO  AND  CROSSBRED  LIKIES 

Data  on  lamb  production  in  1946  is  sumriiarized  in  the  follovdng  table,  v.^hich 
also  includes  average  values  for  the  9-year  period  1937-45 •     In  19A6  the  lam.bs 
were  born  in  Aoril^  30  days  earlier  than  in  previous  years,  and  weaning  vreights 
of  the  1-7J11D?  vrere  adjusted  to  a  constant  age  cf  I4O  days.    Lamb  production  in 
1946  v/as  quite  satisfactory  from  the  standpoint  of  numbers,  but  v^eaning  weights 
were  low  as  a  result  cf  the  severe  drought  experienced  in  this  area.    Total  pre- 
cipitation at  Fort  Wingate,  during  the  first  six  months  of  the  year  am.ounted  to 
only  1.56  inches,  causing  a  critical  shortage  of  feed  and  water  for  livestock* 
The  lambs  received  a  check  in.  growth  during  the  first  60  days  after  birth,  v^hich 
was  not  overcome  by  improved  feed  conditions  in  July  and  August. 
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The  Navajo  ewes  in  lines  1  and  2  established  new  high  records  in  1946 j  with 
respect  to  percentages  of  ey;es  laiiibing  and  per  cent  a:~es  of  laiubs  born  and  raised. 
The  number  of  Navajo  la'abs  -Teaned  vias  equivalent  to  142  percent  of  the  number  of 
ewes  bredj  exceeding  the  9-year  average  b}'  42  percent.    Weaning  weights  of  the 
lambs  were  low  but  the  production  of  laiub  per  ewe  bred  amounted  to  74.9  poumds, 
an  increase  of  17^2  pounds  over  the  9-y3ar  average.    With  a  high  rate  of  repro- 
duction and  the  ability  to  raise  a  very  high  percentage  of  their  l^jnbs^  Navajo 
ewes  quite  consistently  have  produced  more  pounds  of  lamb  than  crossbred  e-;es# 
The  advantage  of  Navajo  compared  to  croosbred  matings  in  1946  was  16.3  po'onds 
of  lamb  per  ewe  bred.    In  this  instance,  however^  the  numbfer  of  Navajo  matings 
was  small  J  since  most  of  the  Navajo  evres  were  bred  to  Columbia  rsuiis. 

Crossbred  matings  representing  foui  different  lines  of  breeding  produced 
from  89.4  to  111.3  lambs  per  hiondred  ev%s  bred,  vdth  an  average  of  102.7  for 
all  lines.    The  latter  figure  repre3,entt  an  increase  of  12.9  percent  over  the 
9-year  average.    Line  6,  Columbia  x  Navajo had  a  higher  percentage  of  ev/es 
lamibing,  and  weaned  a  higher  percentage  of  the  lambs  born  than  did  other  cross- 
bred lines.    Lambs  of  the  Colambia  cross  also  had  the  highest  average  wearJ-ng 
weight,  but  were  somewhat  more  variable  in  type  and  size  than  other  crossbred 
lambs.    Results  obtained  from  the  use  of  CotsYfold  rams  were  very  spotty.  The 
ewes  of  pen  W15  vfeaned  132.7  percent  of  lambs,  v/ith  an  average  weaning  weight 
of  58.9  poujids.    Thus,  they  produced  more  pounds  of  larab  per  ewe  bred  than  any 
other  crossbred  or  Navajo  pen.    On  the  other  hand,  lam.b  production  of  pens  VJI6 
and  WI7  was  belcw  average,    Lanibs  of  t.Uis  cross  vierc  essentially  three-fourths 
improved  blood  and  one-fourth  Navajo  blood.    This  ms.y  account  for  the  fact  that 
the  percent  mortality  of  lambs  in  line  5  '-^'as  slightly  higher  than  observed  for 
other  crossbred  lines,  in  which  the  laiibs  were  half  Navajo  and  half  Lmproved^ 
but  definite  conclusions  cannot  be  dravrn  from  one  year's  results. 

Average  ivi-aning  weights  of  lambs  produced  in  lines  3  and  4  Vv'ere  low,  and 
also  tre  percentage  of  lambs  weaned  in  line  4  was  well  below  the  average  of 
other  lines  bec?.use  of  the  small  perce;itage  of  ev/es  lambing  in  pen  VJll, 
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LAMB  PRODUCTION  OF  NAVAJO  AND  CROSSBRED  LINES 


Line 


Pen 
no. 


No,  of 

ewes, 
bred 


Percent      Percent  Percent 

of  lambs    of  lambs    of  lambs 


Percent  born  of 
of  ev;es    ewe 3 


weaned 
of  e?;es 
bred 


weaned  Average    Pounds  of 

of  live  weaning  lamb  per 
lambs  born    weight      ewe  bred 


NAVAJO  El'JES  BRED  TO  MVAJO  RAI^S: 


1  1      39  97.4  157.9 

2  2       42  97>6  156,1 

Total  and  average. 

Lines  1  &  2  61  97*5  157»0 

NAVAJO  EVJES  BRED  TO  COLUL'BIA  RAI\iS: 


141.0  98.2  52.2  73.5 

142.9  95»2  53.4  76.3 

142.0   97.5  52.  B  74.9 


6      va  31 

90.3 

150.0 

116.1 

83.7 

55.1 

64.2 

6        W2  32 

78.1 

156,0 

103.1 

89.2 

61.5 

63.0 

6        YO  31 

93.6 

127.0 

109 . 7 

91.9 

61.4 

67.4 

6        W4  32 

84.4 

137.0 

IO0.2 

94.4 

62.4 

66.3 

6      -  W5  28 

85.7 

121.4 

89.5 

55.6 

67.9 

6        W6  32 

84.4 

144.4 

112.5 

92.3 

58.5 

65.8 

Total  and  average, 

Line  6  186 

86.0 

145.0 

111.3 

90.8 

59.0 

65.7 

CROSSBRED  E^JES  BRED  TO  CROSSBRED 

RMS: 

3        W7  51 

84.3 

139.5 

98.0 

83.  3 

58.4 

57.2 

3        W8  44 

86.4 

173.0 

131.8 

92.1 

53.8 

70.9 

3        W  2k 

83.3 

145.0 

100.0 

82.7 

54.8 

55.1 

3      WIO  31 

80.6 

148.0 

96  S 

81.1 

55.6' 

53.8 

Total  and  average. 

Line  3  150 

84.0 

150.8 

108-0 

85.7 

55-  7 

60.2 

4      Wll  42 

28.6 

150.0 

:35.7 

83.3 

57.9 

20.7 

4      W12  40 

100.0- 

■    130.0  , 

105.0 

87.5 

57.0 

59.8 

4      VJI3  37 

86.5 

156.3 

113.5 

84.0  • 

53.6 

■  60.2 

4      WI4  32 

87.5 

150.0 

112.5 

87.8 

55.0 

61.9 

Total  and  average. 

Line  4  151 

74.2 

153.6 

89.4 

56.0 

55.5 

49.5 

CROSSBRED  EVffiS  BRED  TO  COTS^DLD  RAMS: 

5     va5  52 

98.1 

156.9 

132.7 

86.2 

58.9 

78.0 

5     va6  50 

86.0 

•  146.5 

94.0  • 

75.8 

58.9 

5      WI7  49 

49.0 

183.3 

71.4 

89.7 

53.5 

38.2 

Total  and  average. 

Line  5  151 

78.1 

158.5 

100.0 

83.4 

57.6  . 

57.6 

Total  and  average. 

86,7 

58.6 

Lines  3*4,5  &  6  638 

80. 7 

149.7 

102.7 

57.2 

NAVAJO  AVEiiAGE,  1937-45 

88.1 

131.9 

100.0 

89.1 

57.7 

57.7 

CROSSBRED  AVERAGE,  1937-45 

83.5 

130.8 

89.8 

83.5 

61,2 

55.0 
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FIBER  CEIRACTEP.ISTICS  OF  ''EANLING  LAAflBS 


Other 


Staple 

Fineness 

at  side 

med. 

Line 

Pen 

iv'o .  of 

length 

Diameter 

:  Grade 

Kemp 

fibers 

no. 

no. 

lai'ibs 

( cms . ) 

(microns 

) 

f  r<i\ 

NAVAJO  E^'iES  BRED  TO 

NAVAJO  KAi/IS 

• 
• 

1 

1 

53 

7.87 

26.8 

58's 

0,61 

3.80 

2 

2 

58 

7.41 

26.7 

58's 

0.20 

3.02 

Total  and 

average, 

Lines  1  & 

2 

Til 

111 

7.63 

2o.8 

58' s 

0 . 40 

3.35 

NAVAJO  EIJES  BRED  TO 

COLUMBIA  RA 

IviS: 

6 

i-Jl 

36 

5.99 

^o.  ^ 

58 '  s 

0.  87 

6 

W2 

33  . 

4.96 

^D.O 

58' s 

0.3.:. 

2.  51 

6 

W3 

34 

5.42 

2o.l 

5o '  s 

0.35 

2.04 

6 

W4 

34 

6.09 

26.7 

5o's 

2.87 

2.87 

6 

W5 

34 

5.90 

25.2 

60 's 

0.74 

4.23 

6 

V^6 

36 

6.40 

2;.  6 

58's 

W    .  0 

3.83 

Total  and 

average, 

Line  6 

207 

5.80 

25.0 

58' s 

0.  56 

3.14 

CROSSBRED 

Ei/VES  BRED 

TO  CROSSBRED  RAI^iS: 

3 

49 

6.36 

27.5. 

oO '  s-:>8'  s 

1.50 

3.50 

3 

53 

6.55 

25.5 

60's-5c 's 

0.49 

1.49 

3 

W9 

24 

5.53 

26.0 

58's 

0.84 

1.67 

3 

vao 

31 

5.94 

24,1 

60 's 

0.50 

2.44 

Total  and 

average, 

Line  3 

162 

6.23 

25.9 

58's 

0.84 

2.30 

4 

mi 

15 

7.27 

27.  b 

56 's 

1.19 

2.93 

^  4 

?/12 

40 

6.39 

27.1 

56 's 

0.46 

1.98 

4 

W13 

42 

6.77 

26.7 

58's 

0 .  "-yj 

1.87 

4 

W14 

6.30 

27.5 

56'S 

1.00 

2.84 

Total  and 

average. 

Line  4 

134 

6.59 

27.2 

56'S 

0.73 

2.29 

CROSSBRED  EYJES  BRED 

TO  COT  SHADED 

RAMS: 

5 

W15 

67 

9.45 

25.6 

58's 

0.76 

3. 51 

5 

WIG 

9.16 

26.6 

5S's 

0.12 

3.44 

5 

Mm 

35 

9.23 

25.3 

60 '  s 

0.19 

4.58 

Total  and 

average , 

Line  5 

151 

9.31 

25.8 

58 's 

0.42 

3.76 
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FIBER  CH^VxiACTERISTICS  OF  TfeANUrfJ  LiiMBS 


Samples  of  fibers  collected  from  the  middle  of  the  left  side  and  thign  of 
each  lamb^  at  weaning  time,  were  evaluated  for  length  of  staple ^  ririeness  and 
percentages  of  kemp  and  other  medullated  fibers.    Data  on  t'le  side  samples  from 
111  Navajo  and  655  crossbred  lambs  are  summarized  by  pens  and  lines  in  the  pre- 
ceeding  table.    Average  values  for  the  thigh  samples,  not  given  in  this  table, 
were  consistently  larger  than  those  for  side  saraples.    Thus,  the  wool  in  the 
thigh  region  of  the  fleeces  not  only  was  longer  and  coarser,  but  also  contained 
more  komp  and  other  medullated  fibers  than  the  side  samples.    This  condition  is 
to  be  expected  as  the  thigh  is  one  of  the  last  regions  of  the  fleece  to  improve. 
The  data  for  each  characteristic  were  analyzed  by  Analysis  of  Variance, 

The  Navajo  lamJDs,  lines  1  and  2,  had  an  average  staple  length  of  7.63  cen- 
timeters which  exceeded  the  average  of  all  crossbred  lines,  except  line  5. 
Differences  between  lambs  within  sires,  and  between  pens  and  lines  were  not 
significant,  indicating  good  uniformity  of  the  lambs  with  respect  to  staple 
length.    Differences  between  sexes  and  regions  were  highly  significant. 

The  lambs  of  line  5^  sired  by  Cotswold  rams,  had  an  average  staple  length 
of  9.31  centimeters,  and  were  significantly  longer  staple  than  those  of  other 
crossbred  lines.    The  Columbia  x  Navajo  lambs  had  the  shortest  staple,  averag- 
ing 5. BO  centimeters*  while  the  lambs  of  lines  3  and  4  were  intermediate  in 
staple  length  between  those  of  lines  5  and  6*    The  variance  in  staple  length 
for  lambs  within  sires,  sires  within  lines,  lines,  sexes  and  regions  gave  high- 
ly significant  F  values.    Differences  between  side  and  thigh  samples  were  the 
source  of  greatest  variance,  while  differences  between  lambs  within  sires  were 
the  source  of  least  variance. 

Navajo  lambs,  lines  1  and  2,  with  an  average  fiber  diameter  of  26.8  mi- 
crons, had  slightly  coarser  wool  than  the  lambs  of  any  crossbred  line,  except 
line  4.    The  Navajo  lambs  showed  a  substantial  improvement  in  fiber  diameter, 
compared  to  their  dams.    The  variances  for  lines  and  sexes  v/ere  not  signifi- 
cant, but  differences  between  lambs  v/ithin  sires  and  between  regions  of  the 
fleece  were  highly  significant. 

For  crossbred  lambs  the  variance  in  fineness  for  lambs  within  sires,  sires 
within  lines,  lines,  sexes  and  regions  vrere  highly  significant.    Regions  had 
the  greatest  variance,  and  lambs  within  sires  the  least  variance.    The  progeny 
of  lines  3>  4  and  5  showed  some  improvement  in  fiber  diameter  compared  to  their 
dams,  the  gain  being  greatest  for  line  5* 

Average  values  for  kemp  and  other  medullated  fibers,  except  for  line  5> 
were  consistently  lov/er  than  those  observed  for  lambs  born  in  1945;  indicating 
that  definite  progress  in  wool  improvement  is  being  made,    Navajo  lambs,  lines 
1  and  2,  had  an  average 'of  only  O.4O  percent  k^jnp  which  was  slightly  less  than 
the  amount  observed,  fx^r -anjr  cr<>6sbred  lines.    Raglo-ns  contrihiited^  the  greatest 
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variance,  and  lanibs  mthirx  sirci  the  least  variance.    The  F  values  for  all 
sources  of  variance,  for  both  Navajj  and  crossbred  lambs,  were  highly  signif- 
icant; but  for  laoibs  v;ith  sires,  lines,  and  regions  the  var^-ance  in  each  in- 
stance was  highly  significant. 

Lambs  sired  by  Cotsvrold  rams  had  the  highest  percentage  of  medullated 
fibers.    Differences  between  lines,  and  between  regions  of  the  fleeces  v/ere 
highly  significant,  whereas  differences  between  larribs  within  sires,  sires 
vrlthin  lines  and  sexes  were  not  significant . 


FACE  A1-©  BODY  SCORES  FOR  YffiANLING  EIUE  LAi/BS 

■  The  ewe  lambs  "vvere  scored  for  face  covering,  body  type  and  condition  at 
the  time  they  v/ere  weaned  from  their  dams.    Ram  lambs  were  not  scored  due  to 
the  lack  of  sufficient  personnel  to  complete  the  work  in  the  limited  time 
available.    The  data  have  not  yet  feeen  analyzed  to  determine  the  significance 
of  differences  vdthin  and  between  pens  and  lines,  but  average  values  for  each 
trait  are  given  in  the  follovdng  table. 

These  data  shov;  that  the  Navajo  lambs  had  more  open  faces  than  crossbred 
larabs,  whereas  the  crossbreds  were  superior  in  type  and  condition.    These  re- 
sults are  logical  and  confirm  previous  observations,  although  1%6  was  the  first 
year  that  the  lambs  were  actually  scored  for  these  characteristics.    The  char- 
acteristic of  open  faces  is  v;ell  fixed  in  Navajo  sheep.    Also.,  they  are  narrow 
bodied,  upstanding,  pinched  in  the  heart  gferth,  cut  up  in  the  tvdst  and  light 
in  the  leg,  all  of  which  are  associated  with  poor  mutton  type  and  condition. 
Mutton  qualities  are  being  improved  ttirough  crossbreeding,  but  carcf-ul  attention 
must  be  given  to  the  selection  of  breeding  rams  in  order  to  retain  the  desired 
open-ness  of  face. 

The  lambs  sired  by  Cotswold  rams  were  slightly  superior  in  type,  although 
differences  between  the  means  of  the  four  crossbred  lines  were  quite  small. 

The  Columbia  x  Navajo  laiiibs  scored  highest  on  condition,  which  was  rather 
surprising,  although  it  may  reflect  the  superiority  of  Navajo  ewes  in  milk 
production.    High  condition  of  lambs  at  wearying  age  cannot  be  expected  under 
southvfestern  range  conditions,  except  where  the  sheep  have  access  to  good 
mountain  range. 
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FACE  AND  BODY  SCORES  FOR  ^AiO^IilG  Ev^E  LAIdBS 


Line 
no. 


Pen 
no. 


No.  of 

lambs 


Face 
covering 


Condition 


NAVAJO  WIES  BRED  TO  NAVAJO  RAiS: 


."-1  1  22  2.96  3^49  3.68 

2  2  23   2,93  M2   3-90 

Total  and  average^ 

Lines  1  and  2  45  2,95  3.63   3.79 


CROSSBRED  EVES  BRED  TO  CROSSBRED  RAl^iS: 


3                   177  19                        3.21  3.29  3.00 

3                  m  29         •              3.63  3.36  3.34 

3                  19  10                       3.93  3.27  3.27 

3                 •'HO                 16                        3.56  3.15  3.06 

Total  and  average. 

Line  3                                  74  3.55   3.28  <        3. IB 


4  vai  5  3.22  3.04  2.72 

4  ^'12  16  3.35  3.5B  •  .  3.54 
4  va3  19  3.01  3*30  3.45 
4  WI4  18  2^64  2i2k  3.18 

Total  and  average. 

Line  4  58         '  3.00   3.27  3.33 


CROSSBRED  E'.iES  BRED  TO  COTSVDID  RAllS: 


5                 VJI5  31                       3.52                 3.08  3.47 

5             va6  26                  3.58             3.11  3.34 

5  WI7                 16                        4.04  3.27  3.61 

Total  and  average. 

Line  5  73  3.65  3.13   3.54 

NAVAJO  E7JES  BRED  TO  COLUllBIA  RA1,!S: 

6  m.  .17                  2.95              3.30  3.18 

6                   W2  14                        3.30                  3.16  2.95 

6                  W3  15                       3.30                 3.27  3.23 

6                  174  19           "            3.12                 3.08  3.05 

6                  W5  18                       3.34                 3.36  3.14 

6  T-J6  14  3^25  2.95  2.93 

Total  and  average. 

Line  6  97  1,21  3^19  3.09 


Total  and  average. 

Lines  3.  4.  5  &  6  302   3.36  3.22  3.25 
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CHARACTEi^ISTICS  OF  liLARLING  E^iio 

The  fleeces  of  all  yearling  ewes  ^mre  sampled  from  the  middle  of  the  left 
side  before  the  sheep  were  sheared.    These  samples  were  used  to  measuxe  length 
of  staple,  fineness,  percentages  of  ke:,p  and  other  medullated  fibers,  and  yield 
of  clean  wool.    Each  fleece,  a.t  shearing  time,  was  weigned  to  the  nearest  0,05 
pound,  and  the  estimated  clean  wool  content  was  deterxTiined  by  the  side  £a.T.ple 
method.    Body  v/eights  of  the  sheep  were  taken  ii.imediately  after  they  viere  sheared. 

Data  on  the  various  characteristics  of  the  yearling  ewes  are  s^ommarized  in 
the  following  table: 

Fleece  wei.g;ht      Fineness  at  side  Staple 
Line    No.  of    Yield    Grease  :  Clean     Diameter  :  Grade    length    Kemp     Med.  Body 
no.        ewes        {%)      (lbs.)     (lbs.)     (microns)  (cm>s.)      (%)    fibers  weight 

NAVAJO: 

1  .       67       63. 80      3.61       2.28         28.2         56's       10.14    0.6?     4.09  77.8 

2  54       66.46     3.50       2.30        27.1         36's       10.36    0.19     2.67  77.4 

Total  121 

Avera.t^e  65.13  3.56  2.29  27.7  56's       10.25    0.43     3.38  77.6 

CROSSBRED : 

3  67       45.30  4.39  1.96  26.0  58's         8.24    0.46      2.27  78.8 

4  26       49.20  4.16  2.00  26.8  58's       .8.57    0-32     1.99  79.6 

Total  93 

Average  47-25     4.28       1.98         26.2         58's       8. 40     0.39      2.13  79.2 

Neither  Navajo  nor  crossbred  ev^es  were  quite  as  well  developed  as  in  some 
years,  and  fleece  weights  were  v;ell  below  average  as  a  result  of  the  shedding 
and  loss  of  wool  by  m.any  ewes  during  the  spring  months*    The  average  fleece 
weight  of  121  Navajo  ewes  was  3.56  pounds,  with  a  yield  of  65.13  percenr. .  This 
condition  is  believed  to  have  been  caused  by  injudicious  feeding  of  high  pro- 
tein supplement  by  inexperienced  personnel.    The  estimated  clean  wool  production 
of  2.29  pounds  represented  a  decrease  of  O.7  pound  below  the  1936-46  average. 
Fineness  of  7/00I  at  the  side  averaged  27.7  microns,  grade  56^ s,  but  there  vjas  a 
Yvide  range  in  the  fineness  of  individual  fleeces.    In  terms  of  fiber  diameter, 
4-.13  percent  of  the  samples  classified  as  fine,  33.06  percent  as  half-blood, 
37.19  percent  as  three-eights  blood  and  25.62  percent  as  quarter-blood.  Kemp 
and  other  medullated  fibers  were  present  in  small  amounts,  averaging  0.43  per- 
cent and  3.38  percent  respectively.    Average  body  weight  of  the  Navajo  ewes 
was  77.6  pounds. 
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The  93  crossbred  ewes  had  an  average  fleece  weight  of  4.28  pounds^  with  a 
yield  of  47.25  perce"^.t  and  1.98  po'ands  of  clean  wool.    The  latter  figure  repre- 
sents a  decrease  of  Id  pounds  compared  to  the  1937-46  avera-/e  for  year3-ing 
crossbred  ewes.    The  average  staple  length  was  3,40  centimeters,  vd-th  a  fiber 
diameter  of  26.2  microns,  grade  58 's.    Fiber  fineness  of  the  crossbred  ev^es 
covered  a  range  equal  to  that  of  the  Navajo  ewes,  13»95  percent  graded  fine, 
50.54  percent  graded  half-blood,  19.23  percent  graded  three-eights  blood  and 
11.83  percent  graded  quarter-blood.    Kemp  and  other  medullated  fibers  amounted 
to  0.39  percent  and  2.13  percent  respectively. 

It  is  probable  that  both  the  Navajo  and  crossbred  ewes  will  show  substantial 
improvement  in  wool  production  at  two  and  three  years  of  age. 


WOOL  PRODUCTION  OF  YEARLING  NAVAJO  kW  CROSSBRED  RAfaS 

Fleece  weights,  yields  of  clean  wool,  and  fiber  characteristics  of  yearling 
Navajo  and  crossbred  rams  are  siommarized  in  the  follovdng  table: 


Fleece 

weight 

Fineness  at 

side 

Other 

Breeding 

No.  of 

Yield 

Grease 

:  Clean 

Diameter  : 

Grade 

Kemp 

med. 

rams 

(percent ) 

(lbs. ) 

(lbs.) 

(microns) 

(percent ) 

fibers 

NAVAJO: 

17 

61.75 

6.60 

4.06 

30.4 

50's 

0.28 

1.68 

CROSSBRED: 

20 

58.07 

7.83 

4.57 

30.4 

50 's 

0.10 

0.76 

Grease  fleece  v/eights  of  both  Navajo  and  crossbred  rams  were  low  but  con- 
tained a  high  yield  of  clean  wool.     Clean  fleece  weights  of  4. 06  pounds  for 
Navajo  rams  and  4»57  pounds  for  crossbred  rams  v/ere  equal  to  production  in 
previous  years.     The  amounts  of  iiemp  and  other  medullated  fibers  in  the  fleeces 
of  both  Navaj-o  and  crossbred  rams  were  negligible  in  quantity. 


GROV/IH  RATES  OF  NAVAJO  AND  CROSSBRED  LM'IBS 

Navajo  and  crossbred  lambs  born  during  the  middle  two  v/eeks  of  the  1946 
lambing  season  were  weighed  individually  at  28-day  intervals  from  birth  to  I4O 
days  of  age.    Body  weights  were  taken  for  73  Navajo  lambs  and  442  crossbred 
lambs,  representing  five  diffel^nt  strains  or  crosses.    These  data  will  be  used 
for  study  of  the  various  factors  effecting  grov^rth  rates  of  the  lainbs. 

Average  body  weights  of  the  five  groups  of  lambs  at  six  different  ages  are 
summarized  in  the  following  table: 
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GRDyiTH  RATES  CF  NAVAJO  AND  CROSSBRED  LMBS 


AGE 


Breeding 

Lambs 
number 

Birth 
pounds 

4  weeks 
pounds 

8  weeks 
pounds 

12  weeks 
pounds 

16  vfeekc 
po'unds 

20  weeks 
Doimds 

Navajo 

73 

7.8 

17.8 

29.0 

37.0 

41.9 

50.3 

Crossbred  x 

r'T' A  Q  Q  VM^fiH 

112 

7.9 

19.4 

31.7 

39.9 

45.2 

54.1 

Crossbred  x 
Crossbred 

77 

7.9 

19.9 

31.3 

39.5 

44.3 

53.6 

Cots  wo  Id  X 
Crossbred 

106 

8.6 

20.6 

32.3 

41.5 

46.3 

56.3 

Columbia  x 
Nava.jo 

147 

8.6 

20.3 

32.8 

41.5 

46.9 

56.6 

In  1946  both  Navajo  and  crossbred  lairibs  were  lighter  in  weight  at  all  ages  from 
4  to  20  weeks  of  age  than  lambs  of  similar  breeding  reared  in  1944  and  1945.  At 
20  weeks  of  age  Navajo  lambs  had  an  average  v/eight  of  only  50.3  pounds,  or  ap- 
proximately 7  pounds  below  normial  v/eight  at  this  age.    Average  daily  gain  from 
birth  to  20  weeks  of  age  was  .30  pound.    A  high  percentage  of  twin  lambs  and  un- 
favorable feed  conditions  particularly  from  birth  to  4  weeks  of  age,  and  from 
16  to  20  weeks  of  age  were  primarily  responsible  for  the  low  rate  of  gain  for 
Navajo  lambs  in  1946. 

Crossbred  lambs  were  heavier  than  Navajo  lambs  at  all  ages,  the  differences 
at  30  weeks  of  age  ranging  from,  3.3  to  6.3  pounds.    Crossbred  lambs  sired  by 
Cotswold  and  Columbia  rams  were  heaviest  in  weight  at  20  weeks  of  age,  exceeding 
the  Navajo  lambs  by  approximately  6  pounds  and  other  crossbred  lam^bs  by  3.5 
pounds.    Body  weights  of  the  crossbred  lambs  at  20  weeks  were  about  5  pounds 
below  normal. 

Single  lambs  v;ere  heavier  than  twin  lambs  at  all  ages  for  both  Navajo  and 
crossbred  groups.    The  advantage  in  weight  of  single  lambs  at  20  vreeks  of  age 
Y/as  9.5  pounds  for  the  Navajo  strain  and  from  9.4  to  12.4  pounds  for  the  cross- 
bred groups.     Navajo  ram  lambs  were  heavier  than  ewe  lambs  at  all  ages  but  the 
sex  difference  of  I.9  pounds  at  20  vfeeks  was  considerably  less  than  usual,  A 
similar  sex  relationship  was  observed  for  three  of  the  four  groups  of  crossbred 
lambs,  except  that  the  ev/e  lambs  of  the  Columbia  x  Navajo  cross  were  slightly 
heavier  than  ram  lambs  at  20  weeks  of  age.     In  the  other  crossbred  group  ewe 
lambs  were  heavier  than  ram  lambs  at  all  ages  from  4  to  20  weeks,  with  an  e.d- 
vantage  of  4.2  pounds  at  the  final  age.    In  1946  the  gro^vth  rates  for  ram  lambs 
from  12  to  20  weeks  of  age  v/ere  lower  than  normal  as  a  result  of  environmental 
factors.    Ram  lambs  were  weaned  when  body  weight  reached  50  to  55  pounds,  irre- 
spective of  age.    During  the  month  of  August  many  of  the  ram  lambs  developed 
severe  cases  of  scours  and  lost  weight.    This  condition  was  attributed  to  the 
consumption  of  excessive  amounts  of  Russian  thistle  by  the  lambs. 
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DISPOSITION  OF  :.70CL 


The  19!,^  vjoo''.  clip  from  the  experimental  flock  of  sheep  irn.ovp.ted.  uO  5524 
poundo.    Dicpooition  of  the  wool  is  shov^m  in  the  following  suainar-j  of  sale3 ; 

Navajo  Service  Schools.  375  pounds 

Navajo  Arts  &  Crafts  Guild.  4341  " 

Indian  Traders  194  " 

Individual  Indians                          I46  " 

.    TOTAL  5056 

Eighty  fleeces  were  retained  for  experimental  shjrinkage  tests. 

The  Navajo  Arts  and  Crafts  Guild  received  78.5  percent  of  the  19A-5  fleece 
production^  also  IOI6  pounds  of  crutchings  and  tags^,  and  89O  pounds  of  chrome 
dyed  roving.     The  latter  was  produced  from  wool  sheared  in  1944»    With  wool 
obtained  from  the  laboratory  plus  2000  to  3OOO  pounds  purchased  from  traders, 
the  Guild  supplied  wool  to  several  Navajo  Service  Schools,  t^TO  Navajo  Coopera- 
tive Stores,  and  more  than  200  individual  Navajo  weavers  on  the  reservation. 
The  available  supply  of  good  v^eaving  wool,  however,  was  inadequate  to  meet  the 
demand. 


RAMS  AND  RAIu  LAi,i3S  SOLD  FOR  BREEDING  USE 
ON  NAVAJO  INTIIAIJ  RESERVATION 

Sales  of  crossbred  rams  and  ram  lambs  for  breeding  use  were  as  follows: 

Individual  Indians  -  6  yearling  rams 
Navajo  Livestock  Improvement  Assoc.  -  7  yearling 
rams,  10  mature  rams,  and  35  ram  lambs 

The  ram  lambs  were  sold  in  the  fall  of  1945  soon  after  the  lambs  were  weaned, 
while  the  yearling  and  mature  rams  were  sold  at  breeding  time  in  the  fall  of 
1946. 
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